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Abstract of JP2000068973 

PROBLEM TO BE SOLVED: To provide an orthogonal 
frequency division multiplex(OFDM) preamble generating 
method and an OFDM modulation circuit that prevent 
deterioration in an error rate and detect a symbol timing at a 
high speed even when preamble signal for AGC is in use. 
SOLUTION: In the OFDM preamble generating method that 
generates a burst signal including at least one automatic gain 
control preamble signal being an OFDM signal used for 
orthogonal frequency multiplex communication and two 
synchronizing signals in succession to the preamble signal, 
the preamble signal and the synchronizing signals are 
generated based on the same predetermined fixed pattern 
and a prescribed phase change is given to each latter half of 
either the preamble signal or the synchronizing signal so as 
to generate a phase difference of about 180 degrees 
between the phase of the preamble signal for the latter half 
area and the phase of a plurality of the synchronizing signals 
for each latter half area. 
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•: [#f*fi*<9iSffl] 

! Mfi^t'S) o t . siwar < 1 1 1 o<7) smmmmmcoy 

httZ&Stttt O F DMffir'J ry/Mis* 

i-frfewzm-com&^-yizm^xmir y ry 

HtfiBT- y r v y;HS^at^»IEROI!ffl«^)V vfft*>- 
B93ET y r y :/;u«^f£¥¥#^ii§sc7)<&ffl k l?IB« 

; . ft a ittWMWsaft^Sk . ttBBfi0fl^ss»#«0>ai* 

^ft^t^U-caMHfty- U x^mSrff 3 I D F t^r 

*ffv^i«B«««^*m*-t*jy«iii5!iaa»*»i: . w 

»7- U xSStfcJ: •) O F D M«#**jftt4 kftfc. 
l ooo F D MA-JttJta Kffl^-r&BliiS:?- yxgg& 
<01«W^^«03«K0ftS<>DI«nB(=»-5-CWSBOFD 
Mfi#fc«9jgLatfT*-4tiOSBLffi:fc#Ri:, 

mrie^ 05gLai^#a*^i«^fcai*$ns 3o«oo f 

DMfi-tfc 2#S&^3#SOOFDMft-ti:^tC{i 

ari 8 o*offlffl*^^*fflffi««#Rk Srifrteru 
r yy;Ht-^dt*«fc:K*tfci k Sr^SSk-TS ofd 

ff5E?iJM?iJ»FRk. ttKB^ttftKM^RaatfJ 

tuiJi-m^mmm^izMvxm^momLifi^.tt 



«fc 3 t«rE ^5WWBa«#«waj^«#feaj*-r * a* 

W£Rk Srflli. &OFD MfflSHEHStefc V vc , 

Mier »j r >7>vm^>$L$L^mz . 

K7-yx38«fcii?OFDMfi-*££jjW-6k#K, 
1 OOO F D MfI-5f-<7)H§ SStik^ - U x^BS 
<0 1 JMH<oeB(0 2<&<0*S<0«fBlfc:*-3Tl!rffiO F D 

f9^9fiUffi*#R*>S>2*BtciMj$*i4 looo 

FDMfi-^c7)f^^^^ffllS^OV'.T{J{J'l 8 0Jg<7D{J 

f*E<Mi**¥Rfc:J: 9«(HBWfct»"«:««*«trl 
ocoo F D Mffi*(cov vt<o*«0IM*l3E»fcfT 3 m l 
it^M^«i*Sk . 

itris^ i mmmm&^&v&jim^&im ?- v x^ 

mttm i «iflfc7- y x^m^ak , 

mssm i «sc7-y x^¥R* j aj^i^-i)fi^ffiffl$ 

^^Pk LTie^Slfi^Sk . 
i«5<i#^-yfy^a<oaj^«#Sri£«lfii7-yx 

i i£8i«c7 - y x^gi#Rk . 
friass i 3*f»«c7- y xsE«^s<oaj*«^&^JB5!i 
saw** i MMi^jsaft^Rk . 

c7)o f d Mft-f-co«$ icffl at- * mmy-v *$m<r> 1 

^*Jffll*Rk, 

Htrlfi^Ois L&n^&WiiMz 1 #@KUWj3ft*. lo 
&Jim^£y°iJTy7)lAi^tLXli!,jl-tZ>TVT>7- 

)v%jmn t*mffczk*ftWiti-& ofd ms^p 

ff3K?iJM?iJ^¥Rk, miiBiS^JM^J^^Roai^ 

m^izttix*.?- h isyxMzm^zmttt^itzft 
■55sp#Rk. fria^iS^Rwtti^m-^tcit Lxmmn 

y-VX.&&Zft 0 I DFT^Rk, HUffil DFTfg 
{iS^-ri»M?iJE?'J^*Rk . mifeM^Jil^J^m^R^ 

ai^-ri. m mmtm^izw txm^m o is 1 1. 
>y- hM y ?-j<>um.ffl$:im-thtf- va yf-^iv 
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y ^m^&j&^mifcjj-t * r y r v ff^m^zm < 

WW^&t Zffil h O F D MfflSMS&Kfc WC , 

i^«>oFDM«9*Ktw-**»iett#» 

mil* ?-bis ytffMzttR-thmk? - V x^ct) i 
ffl m<r>^cr> i owo f d Mft#t;^ LTUiar 1 8 og 

mssn i m\mmm&&(r>&jim j %*mL7- y x^ 
a&em-r&m 1 attic:?- y . 
mm i itft7- yxia^jft^s^ai^^s^wffi 

ffl 3 tVZW?* -v U T cr>titftlzr> vvc * /I^&SrJ? At" 

mas* i aait»7 - uxsa»*gw)aj*«#t^!itt5! 
seao 2 jajw<3B«aicsr o t 2 em 9 >i lt m^-r s ai 

t-r&OFDMffl^WElK. 
[00 0 1] 

(OFDM : Orthogonal Frequency Division Multiple 
xing) ifjfflv^tf-f v^/l^teSilff £ff oMItx* 

^j><7>mmmzmmzti& ofd mmr y t>^a^sol 
■xmsafo f d MflBamnKem-*-* . 

[0002] 

[^*^Sffi] OFDM«*£fflV>*aM3fc:*JVvCtt. 

m3mmzhhmm.<r>mm (-WMrur) *jawc 

ffiffWi#twJ: 0 , #Ji.{£QPSK (Quadrature Phase S 
hift Keying) ^<OTS£fr3. **>SSWtfJ 
£2tLTa£8lir7— UXjaa ( I DFT : Inverse Disc 
reate Fourier Transform) SrUM LT OFD Mff 



[0 0 0 3] OFDM«#*JflH4ii«fc:*JVvC 
14, 3MlW>fW*lifc**-*fc*>. OPDMyy 

•W-^trliOSUTafi^-*. OFDMffi-f-Srap-r 

*5MWW=*jwctt. dft (iii7-yx$i) ^ 

Ufi^BIBItc*J»t**IJMt<oe-^«aj**!Iffl-rS¥i£ 
[0 0 04] — 3r, yf4r v bfiaM4f f -^tJBVV'C4r v 

s. l*>u tvrv hm^zkizmmzmfrtz>&mti < 
mm±iziiii&mcD>>ytf)U7j syrmmtf^^ti 

*. fife, "&&&S*&LANfflOFDM^SI| 

mi, RCS97-2 10)KS$tlfcfi!*OOFDM 

[0 0 06] HI lfcjRS*t*EIBHi^y#^'J7lSn 
* J 4 8 c^)0 F D Mft-Sf Sr^g-r 4 tzibcOO F D M^HHI 

l^tUDQPSK (Differential Quadrature Ph 
ase Shift Keying) £jSfflLTV^.g>„ 
[0007] JUT, 0 1 1 <T>Q F D MSSfflHRfcoV vt 

ss i 4 8ffl^m-^{i, u t^icd 

QPSK^Pdlfi&2tCA^$iX«.. DQPSK^P08& 
2T3Hi«3fifc4 8a<0«-9tt. I DFT0SS3(CA^ 

»&»6efia««<oe#(£sa«s*is. idfte»3*» 

4>aj*$xiS6 4a<7)ft#{i. M^JE?"J^IIISS4^A 

[0008] iix/a. 6 4fflc7)ft-^li. «I#fcie?iJcDfi# 
4:LTMJ>JlBWSe»iaB4*»fem*$ft.&. ifeJWWBB 

fc. H«IB«-*l*aMif *Wctt, lDFT0B3*«aj 

^•rs 6 4 y ro«#m* * 2 mR^m ltm 
M«5«Ba»iii»4*»feH»iffle^i:UTia*"r&. m^j 

BWBE»ia»4*»6ajAS3ll40FDM«#tt» D/A 
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[ o o o 9 ] o f d Mm^iz-tziti&mfflRmmm^ 

14. x?-his>X)Vm^ZW&hZhtfT% 4 . t 

tz. m&(?>T-?m^z&m-?$>tziziz, mm¥)$z 
mm^4com^ta umn&mzx vtf-vjvf-^ 
;kg i > mn\&tih. &.*.<?)OFDMm$tm®mz 

(4. iRi^fflft^M^AGCfflryr^y/MS^ies 
s*vov&. fiu ag cmyvryyfum^rbmmm 
m^tt nmmz^x&mz^&ztix \,^\ 

[0010] wi&JMlzijkZtitiOF D Mmm\B\3&<7)ffi 

^iiio^-r. zcooFDMmmmmzts^x^ 
m^nmmizmmmiizm^x^h . uit. lai o^o 

[ooii] zcooFDMrnrnM^zx^tih^mm 

f (OFD Mfi# ) a30 HiTw3M?&3 0 1£A 



C(d) = 



N-l , 
2 (if, 
m=0 



d+m 



d+m+N 



JlZtlh. TwjgM&30 1-CJ4. A;»3$ft4fl^£ 
W^<0^®Tw^*(taM-ri.„ MTwii OFDMfl 

*>«wavaait=fflv^a!7-uxsB« ( i dft), 
m/y-o x.^m (dft) Co*? -i~yY <7<?>vmm?:*> 
4. 

[0012] Twigl[p]5&3 0 1 CO&jTt&m^Z. « 

gmmm^£j$m& 302 ka* $*i4 . snatBss 3 0 

3f4. *ft«SWS^jREI»3 0 23&»ffi^4fta** 
fi-f-a 3 0 3 tSftft-ta 3 0 1 1 SrHl&StjrLfcjgS 
£tfc>rr4. gif^|7^^3 04(J, PH#|a|g&3 0 

"T4. S^«EHIK3 0 5trA^$ix^. 

&mm&\B\8&3 0 5 CO& jTt&m^a 3 0 6te. gftfl 
fa301 hiSflta3 0 2 fc<9ffiBMtCfcffii!|-$- 
4. .Itf>ffl08ffiCf4, Jfc«il<l)*C«**l*. 
[»1] 



(1) 



tM) . NMtDFTsK-f VhRVfc*. *i4ft&8lS 
£5**. S«^lHlSS306(iS««-ta3 0 1 

it, s»«^[iiss3 0 6*iaj^-r?.m^co^TTwii# 

0 8 £:f> LX b-?&£filH]S& 3 0 9 K A* S*i4 . 
[0 0 1 3] tT— ^eiffi[5IS&3 0 9ii. e*M»0S53 

o s^'iii^-rsft-f-i: s^!hiss3 o 8*<tB:*rt-4ft-9i: 

ii^-ot-^ffigo^-f *yre. tr-?&aj0SS3O 
g**^^^;^^ sy^fi-^a3 1 o#zfH)&ii*. 

31 ni. xnztt&m^comEm (r-^^yy^y 

[0 0 14] #JUEif&3 1 214. j£EJg[IJS&3 1 1 C0& 
jTt&M^Z < 1/N) lC»t4. flU N14DFT 
^ybSttM. «S1SSft-f-*fiKIllS&3 1 3i4. # 
HESS 3 1 2#ffi*^4ra§*>^«*«-9*ilLjfr* 

4„ i<o*a«a«i^tt. -9-yr;^-^h*tEiss3 14 

H:A;JjSft4„ -9-yr;^-;UHH]SS3 1 4<4|i]»ia*i| 

iLfci^jsrcA* %titzmmmm^*vyy°)i'*-)i> 

[0015] ±iBniKT'^y^^-f 5 yy<m. 
ftRvmmmmw&iiiiftomz. gfm-^a 3 0 1 

ttTw3HEEI»3 1 5-CB#raTwfc'{tSS$iX. MKft 
^b--^^tiiCS-ri.B#S^tS®IlIS&3 1 6TS@ 

sft4. 3SHHR3 1 6*<ai^i»ffi^-^^-r-s»c:t 

HiO. V-7&liUzmLfcyyTJW)-<DA?-hi>-y 



[0016] Si»:0g&3 1 7 ti. ■^y7*;^-;WHH]8& 
3 1 4<^m^fi-§-i:a®IlIS&3 1 6(7)lUJjm^b 
-T4. DFT 1 )^ yK 1 ?^^ 5 y?fflffl\3}J8t3 1 014. 

5 A 5 ^^HWMfVV «HW3#a 3 1 8^«?iJM^ 

^0K3 1 stcAfr*-*. wmmtmm3 1 8(4. 

«SHIK3 1 7a>£>A^£ftSfi^J«-^£M3Wl-«l« 

fC^-hMy^-^'/P (GI ) ^OiiLJS^JRO 

[0017] it?iM?iI^[II8&3 1 8*»^ai^^n4M 
af«9tt. DFTEIK3 1 9fcA^)SiX-r. OFDMf 
m*>h. &y-7* J rVTZb<r>DQPSK3zmm^lz3£ 
MZtl&. DFT0Sg3 1 9frt>ftJ]Ztl&&-*r~y'* J r 
VTZt <0DQPSK^i«fii, 3i@^SlHlgS3 2 0 

4. 

[0018] J2ltt80J? LAv: J: ^ tc . OFD MfgtfflESST' 
(4»0igUTi*«$^4l3|»Bfflfi#<OfflBllffie-^$:ffl 
^Ti^vsK/^'f 5 y7<r>m&^x^h . 

[00 19] 

[^Bj*ijj|^u«J:5i:-r4igM] MMfi^f^Kfi 

frT4^tCAGC ( 7>7«flfl8W 
?1T'$>4. ^cOAGCr^T^l^ii^cO^C 

•/ h«o^5iS5K«40 1 2 tc^-r «t 3 tc ag cmcoyv 
ry7)\simfftttozti&. 

[0020] fie3fcSfi}T*4. &mm^<0i'>#t\,fi4 S 
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>yi,& a g c m? y r yy/ummzm vc 2 0$ 0 31 l 

Ti*fl£ft£|3Ilffl/HfI^ffllI8ffiC (MIBm(l)^) <D 
f-^ffl{c*-^v^-C«ltii$ix.S. L*>U Hi 2tc^-r 
io^^^j— v-y hcosmfl^-o^-lcti, AGCT'J 

r yy>vm^t mmmm^t <offlwffic#o iz&%t>% 
yfm&Qmizffi^wtfmi-t&tzfr. t'7hiw 

( BER) W&tf'£\kthb ^0fflMtf*>^fz. 

[0021] mmmm^Mzxzv-rmizi: 
hWi&x'\mmmm<?)ZJb±.t> i *) tf-\-ttt,zmmx\i% 

wtzth B E Rtf$Mt?& b^o fSmh h-otz. £ fee 

tmtfiirtri b ^ 3 (SJSi>#> £ . #&Hjm±C:itfe<9ra 

5 y^&aitf^jig&o f d Mfflru Ty-x/v-tenum 
rx/o f d Mffl^i«iiiss$-^«-ri. £t£ swi:-r a . 

[00 22] 

iwmzm??z>t:#>e&m mount, wxmim. 
&wmmttzm^$>tiz>oFDMm^x'hix. &%<b 
1 1 msmmmmmny y ryyivm^t -witca 

Sync.A(i) 

Sync.B( i ) = 

J7r Sync.A< 



Sync 



f Sync 

r Syn 
.All,- ( eJ 



n®¥¥tt<7)m®<mtt t nmzim 1 8 0 g^imm 

[0023] m&coffifgiX'iz. AGCfflry ry^/nt 
«ffl^W6fcAGCfflry ryr/Mi-f-k RRBfflfl 
J 5b<r>mz±tz>wm<,zi.'>x. mm.\i!,<r>\£--7mm 

\mz&mtfifrfrh z t &mmx'*> r>K. *zx\ it 
1 y Ty7)um^cr>&s.<o®.mzx *)z<v 

$)mz%mi-x^&. f=6r*)^, ryrj'T'/Hi^&t* 

owwofiMB t HtnB«^^i5iwfflft#co«-^ 
<o**offi« 1 8 Qg.cr>\mm*Bm- 

[0024] , MfiffllT-|iIWffl«-^Sync.B(i) £ 

wr&gte ^m(2)^a^v^T. agcs/ij 

Ty^Hi-tSync.A(i)^^^cO{affl5- 1 8 0JS 

( ^ trad) ) ®&vmmmmnsync.w)*£.mtz>i)K 
x&d&mi 3)^z&^xmmmm^sync.B a > «a 
¥¥#oficfflS:i soj&iiisku AGCfflr'jry^ 

m^-Sync.A(i)5r^-m(f, AGCffl7'JTy//MI 
#Sync . A( i ) b R ^fflft^Sync . B ( i ) i: 1 8 0 j£<0 

{ifflH£JE2j£-r& CI f: *<T'# & . 
[»2] 

( i =0—31) 

• • ■ (2) 
i ) ( i =32~63) 



Sync.B( i) 



( i =0—31) 



(3) 



)7r Sync.B( 

fiu nioFDM^mmmzm^tmm^y-o^ 
m ( 1 dft) cv&jitf'Ohm^xhK). nzx'ite 

v>tin—<rffi& - v\,z^\ \x mtiT y r y t^ki 
x\ AGCfflryry^/Hi^ync.Am&t/WJBii 

-^Sync . B (i ) & Rtctt. fcSl >fcfl&r<0«§* 

[0025] mimumRvmowizm^x ag 

Cmy y Tyy;Hs#Sync. A(i)StX|SI^fflf=-f-Sync.B 

(i) ££MLtii&kiz. %mmcoo f d Mmmmfox-m 
mzti h o f d Mft-§-<7)fflrafflSr -en-f nia 1 %.vm 2 
t^-r. -r^*>, nia.y : E2^-rft#(i. 

d 1 2 tC^-fSftfl-^a 3 0 1 SlXB#[3Tw^'tt®® t 
^ft-ta3 0 2{Cffi^5„ @1 atXia2{C^-r 



i ) ( i =32~63) 

fflMffiJi. 01 2^fe{fl»m^-a3 0 6fcffiS-ri». fl 
L, TwIjlDFTyyiif^tibl.. 
[0026] ftS<7)AGCfflT y T^^l-fB-^kffiScO 

H«fflfi#*fflv>«t£*tt«f^)*&fc:tt, AGcjsry 

T^^;Wt^-i|iI»ifflfi-^i:<7)ffl|ia<lC<7)^#(ci; 0 . 

n %vym$mzwth. iwwii-ctt, agcs 

vhc 1 8 ostfo<2ffl^amft£><7)T\ ^raMTwT-m 
*agc«7'j ry^tum^b mmmm^b (Dnmmit 

[0027] tth-h . 0 1 at^H 2 K^-f 

%Btt£tt ( a = b = 0 ) tCfPBET'g= . fflMfflC lzt3^ 
Xit (C=l ) tc-n,Cli:* { -C^^. miRX/ 
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[0028] IIWUB2«. A*x-^t=^LTll5iJM?!l 

sawaa&ffdisjijjfejiisaft^si:, bukb^mfj^ 

DFTfRi. MfBI DFTfg«!U*«f{:«LTM 

7Mm&B&&b . fulBr y ry://Mi#£jifc#g# 
FDMfflsnigKKfev^r. W5e«>^*utfflii»«w 

coH^^-ytcSvvcffiiKi^-yx^tkij; Oof 

DMft^-^fK-r&tftlC:, 10<7)OFDM<f-§-^$ 

$ mratjt o TlWlfiO F D Mfi^-Sri^ 0 jg Li±S*-TS 

ti}^$iXl.3ocoOFD M<g-90«-« <0f£¥¥#<9^i£ 
COUt, 5felSc0OFDMm-^i:2#eat/3#g<7)O 
FDMfi-f-t^ratCtita'l 8 OS^fifflH^-^^Seffl 

mM^bimnyvryyi^m^^mzw^zz 

[0 0 2 9] MKJ&B2fc:*iVvcii, mflBrUT>-y;Wi 

ftft^^^coias^-Mca^TjMiix?- y 

x^^iOOFDMft^-^^-rSi:^. lOCOO 

f d Mfi#^ft§ tffls-r* mmy-v xay®^ i ^ 

[ 0 0 3 0] 4fc. miB^OiSLffi^ 
*a*> ftjf &£HJ?J §ix.f> 3 OCOO F D Mft-^C0#/7C0 
f£¥¥#<0«i£fco\, ^X . SfcSicO O F D Mft-^ i: 2 # g 
&V3 fl^O F D Mft-Sfi: COOCrJH? 1 8 O^COfiMS 
*.!>. ff^JS 2(7)0 FDMffl^|)SlHlSS*> 

ftaj^§ft£OFDM^£S«L£l§-£k:W:. IS^Jl 

[003 1] M*«3(4. A^x-^^WL-CiS?iiM?iJ 



miBTu r^y/Hi#^*a* i tti^^-s»r'j r >y>v 

mCJ; OOFDMfi-^^^Jc-r^t^C, lOCOOFD 
MS^OftSfcfflS-rililk^-yxSQftwiJBJWoifiSr 
SCO 2 ftOAS 0M*HH=«o TWSEO F D Mft9£|ft 0 

igtai^s^oigttii^at. wekdsumj* 

gb&»6 2#@fctii*$ixS 1 -?C0O F DMif<D^ 

^oawtco^Tiier 1 8 o mnfflBSMt***. &<m 

»&4T 3 in i wmm\$m.*®.t , mm 1 ouawe 
«¥a<om*m**«tt7- y xsatw-s* 1 mmy- 
vxseufr&t. inE*i«»7-yxsa«#gw*aj* 

>X)VkLxw&thimt®.ii . frEfi^vye^ 
^#a<^aj*e#*jfi«ft7 - y x^8H-& m 1 am 
7-yxsa^Ht, «rae»ia!)ttt7-yxsai^a 
<oa*fi-9* jfeJirawisQiw* * i M^s^ijs^i^a 
t , HtriBm i M?ijis?ij^^a*> 6 as* § a . 

1 OCOO F D M«-^0*§ KfflS-T SHiJC7 - 'J XjQft 
co 1 JU»§cDB#[gco 2 <gco*$ OBMSHcSEo T a*-*-* (U 

^ffi-^ijffli^aa, tffiB^0jitai7j*acoai^fci# 

Bfcta*5n4lo<oOFDM«-^fc:5l*«v^, friE 

mtim^m^com^m^-iyvryy/umntLx . 

[0032] ff^«3 co^rtcti. |siWffl«-§-^S«rt? 
a=5r^tc{i. OFDMfi^-tC*4fi4#^r*-Yyr 

iz&mm^tfiamizKz. m~?x. imm&^mz£-> 
xfmtf&mztifzmmi. zw&txizxf-hisy 
#)\sbLxmmx°%%<*\ -fut. t»^3co^itt?ij 

HTt®tfiSr*tr 1 oco O F D Mft-^lcov co^iSJiJM 

m i a?"JM?'j^#a* { fcb*^i»NfS^cofi-f-^fii5c 
7- y xsm lt s . 
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[oo33]»:. z)vgmx*mt. mries* i mm.? 

S: **i - Witt**- S fflRO&Jftfta v 

[0 0 34] witr, mmft^tt LXDQPSK$m 

J: o K4oK#syStot{ifcffl¥ffico*ft-m£ft« 
^4 4o^*iWS#jft <ffifl«#j&) Rl, R2, R 
3, R4«p^ A*(i#<0jSt=«t5fiv\ vv$*h.a»i 

owaewt^Afcaatt triwai ufc«s»* a** * . 

^•thmmmm^m^mmy-v^mLxm 

[oo35]ii j&mmtt¥JSH2. ttriam i stun* 
7-uxaaft¥S«ffi*fi^*ji5!newsa«^&. as* 

y-ij l^co 1 JiJ»COI$Hc0 2fgC0*Sc0B#iaK$o 

*#aoaj*K:i*Bt=aj*sii.4 locooFDMft-si- 

[0 0 3 6] o^O. 03^-TJ:d^r 

- b ^ y^tum^r<m^mm^<7mmi. mib i d f t 

*£x * - b y #;\,<7)mfim.Blt . £j£j®ISTc07 >y f 

yrm<mmz£*)&ft.*£.ih. l*>u 2o«m 
y ryy/Hi^k b ^y^tofflrotc 

6.Ik#-C#&. 

[0037] m*«4tt. A^x-^fcfcf LTIt^M^J 

3-&<7)m?>m^izm,xA?- h i'y#Mz&3*m® 

LT3Biitt7-yxsaft*i?a idft^, ire i 
d f r^com^mmzn Lx&nw.m$mz^ 

m&^mfi&ii-r h mmmmm^iztt txm^m o s 

Tyyjm^i^m-^ro Ty7)vmm&m%.b . 
frier y ryy/um^^L^^ta^hyv ryytv 



<.vc. Artery r^/i^^£#afc. t>ti 
tzmzxf-h^yMuzmffiky-vxsmbxne, 

ix&. «»7-yxSG8l<01ffl«l<0«Hafc:«3-r*lo 

coo f d M«#£teti-r s j&^ieti^ak . Hutex ^~ 

h^V^HC«JE^&«t»C7-yx^C01^O^$ 
CO 1 OOO F DMft-t(C^t-C« 1 8 OiK^fiffl^t, 

mriess i fiMM5«Eaa«#gboaj*fi^*Ktt7- y xse 
m^-r^m i K»7-i»xs3J®ffli^afc - mm 1 
y x3a^s3ft#a*«ai^-ri>^co«fflSix^ 

m$m*&£foixiz£&{m&fs<7>minmm*ix 
*ix4m*&m&<^^&a^ixfrcoMZ]5.toi,xm 

g-fSfl-^v •/ tr^^ak . Buiert^v y ey^ 

^acoaS^ft-^SrSSSltSc:?- y ^m-thW, l i£St?UC7 

- y x^m^ak , mitem 1 atm*?- y xsea^a*) 
atfj«**£siis?sssw-*» i jfejuiaOTsaft^afc , 

^«-^jffli#ak . HufesgiM^jiS^j^^a^ffl^fi 
yr^^ft-^k LTai^-r-i»ryrvy;i-^ji!ciii»k 

[0038] »*«4 Tti. ft^lE^a*^ Wjgrt 

^>#utx^-b^y#;pfeia«»7-uxaaftLT»4> 
oFDMm-^^ieirrs. effl^ff^ati. mibx^- 

CO 1 o<0 O F D M«9CSt LTJita' 1 8 0 K<?5(SfcBSgfl: 

[ o o 3 9 ] at i wMmm&^mt. mtmmm* 
&<r>\&im^zttLxmnmm&*'*Td . mum? 

- y x^m^m^ati , Buiem 1 ummmmmtft 

«sjc7- y x^^m#a^ai^t-sfi-^coffiffl$^ 

^•9-^A-yrc0^to^T^^€rifA-r^. fi# 
A-7-yt^^#a«. MfE5;^ifA¥a* j ai^i-r-l.fi 
^•2r > «rlB^P*a(c« tT^^ SfifflSSco^co^ 
«S- -ett-fix^-r h 1gifcco«^cov ^*>cojSt=ifi 

[ o o 4 o ] m i ffistiifc:?- y x^#a<i . m§m^ 
-y b-y^acoai^fi^s-^fiiUc^- y x^ lx 
^fs^com-f-s:^^-?. . m i mmymmm*. 
mriam i i£fitis:7- y agwmnwj&fttmmm 

[0041] sttm%m^ms.. mimmm^m- 



o 
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m±. mm i £.9mM$sm s t&<ntiJim^iz5\%m^ 

gct y ryrivm^ti^^ixh . 
[0042] mztm^mt lt(4. mmm&AGcm 
tvt >^)vm^^mm^tz r o Mmzm\> ^x t 

J£Lb. S^fcjB9M*JHlHnWiJS4 
co^-fixttj^Tt. AGC7'jry/;MiW/x 

temmmm^nmaw\mm.*'*fo z t tzi. ommmm. 

94 $.>ym&*im\zx*h. 4*. wmmim 
mimrxmz^titz&mcT^vx 

[0043] 

m-t&oFDMmgmm&coffij&zmsizvi-r. z\<r>m, 
w±. is*3Si&i^M*«2tc^-rs. znmmx- 
uu w*3«2ois5«jj»!Ba«^a. a»a. id ft 

S. r'J7V7;HfM^S, Hi Oil 

Kl 0 1 . QPSK^ISIIIS&l 02, IDFT08S1O 
3. P/S^IhJS&I 04, GlftfloUHf&l 0 5, 7*'J 

ryyivmms&^m o o , ^m»i 1 1 . mvm 
uaj*s»i 08. {4ffl«ir0g&i i o 

[0 0 44] £*>JBIirctt. ^JfcfSOFDMfi-Sp-kl-a- 
4ixS-9-y^^'Jr^4 80W2r^-r. H5COOFD 
Mffl^iSHIg&^A^S^SK^A^ft^-a 1 0 Hi. 
S/P^j&ES&l 0 ltCT^Ur^/^*9W1^63R§ 
it. -f^ J i-'JTl!Ci:^-r§4 8ffl<7)M^J«-^a 1 0 
2£ bTtfcfjStl-i.. 48fflcOM?iJ^a 1 0211. -£ 
n^ilQPSK^ifflII18§l 0 2X'QPSK^m^tlh. 
QP S K^fflHISS 1 0 2*^ttS^§tLS 4 8fflCDS;P$ 
flfctfflHt^a 1 0 3(1. . ( I c h ) t 

fi3£j£# (Qch) £Tlfj£SftS1t5g&<D«-5i--t'£> 
0. ^-ftllDFTBSl 0 3£A*£;ft.6. 

[0 04 5] IDFT0S&1 0 3(cA*$^fi-^a 1 

o 3 ii-f a- u rn^mmmm^xh id 

FTE881 0 3(1, ;<0(|fal 0 3 5r«SiC7-'JX^ 
aiuc, B^fHi^m^al 04££j£-f6. £*>WC 
(1. I DFT0S&1 0 3*>'6 4^yh^?iHJj7-yx 

^SrHiFS^-^>c7)-c\ i DFTEKi o 3*<ai^-rsfi 

-Sf-a 1 0 4(46 4IIT*£>£. 

[0046] P/S3J38HI8&1 04(4, IDFT08&1 
0 3 ^aj^J-f 6 4 fflWfl-^ a 1 0 4 <F>n=y \s)V/ls V 



M^S . G I #iDHllf& 1 0 5 (4. O F D Wm^Z^j- V 

»*p/sss*ei»i oAizMLxmmth. vt->x. 

P/S^0S&1 0 4*^tiJ^$^Sfi-^a 10 6CI1 

AA-«(4G I ftiamK i o 5-ci&5e§*is . 
[0047] 7* y ryzfivm^&jSfrfk 1 0 0 iz 

1 O7^'S/Pg^0SSl 0 6(CEpjD$fl§,, £*>Hje 
^-yfl-f-a 1 0 7(4. lo<?)OFDMxy^K7 
U TV7)V) tfO^jfctC^&JIS (48) C0it9ljfi-^T' 
ftS. S/P3EBIEIK1 06(4. A#£*U>gl5£^- 

yfi-sp- a i o 7 *w3\/mmm l , -9-7** y r»t= 

WJC-T •!» 4 8ffl^M?lJft-^ a 1 0 8 1 LX ft-ft^h . I 

DFTtHissi 07(4. aMt»7-yx3aftisatL-cA 
mmcom^T a 1 o 9 cssa-rs . 

[ 0 0 4 8 ] Z\<r>WX'\Z. I DFTEJJS&l 0 7tf>#-f > 
hiW>*6 4 *:M#nfJ;Tf Sft^a 1 0 9(46 4 

momm^x'b & . it o £ t ai^j msa 1 o 8 (4 . §m 
/muimzmMLx , i dfths&i 07*^**$ 
nz6 4m<Dmm*7zm.nm*Tiz$m-t&tmz. * 
nm^z oFDM^y xn-mMcv 3 fecvm^zw.^ xu 

[0049] o4 "5. HOSBUHaHlKl 08*»£>tMJ 
$ilSfl-§-a 1 1 0(4. 3-PCOOFDM>-y^;KcMJC 
LT*3 0 . **W(C(40 1 (C^-T5fe5lO A G C fflT 'J T 

^ffi^-fS. i}*7V9m®t\ 09(4. Ma<0^(2)^ 

1 0 9 OtHR«**K3effifc»r* t . ^ y 9 0S8 1 0 
9*»'fl#a 1 1 2£aj?jU CKOfi-^a 1 1 2lz£-oX 

{mm»®&i i o«*»jw»?^s. 
[0050] mmmnm^i 1 o«4. fi-^-a 1 1 ot« 
LT*(2)*oaw*Kairt-4. ^4 0. AGcfflry 

T^^Pft-^Sync. A(i ) ta-cJV^TISI^fflfi^-Sync.B (i j 
££j£U PI«8fflfi^Sync.B(i)Of^^ (i=32~6 
3) (COUT(4. AGCfflryry^fl-^-Sync.Ad)^ 

mlx i8o&comamtfB&L$ix&. mmiziz. m- 

<7)m& *?->m^ a 1 0 7{CS^V^T 1OC0AGCJB 
7"y Ty^Wft-^Sync. A(i) t 2oO|lI^fflfi-^Sync.B 
(i)t2:±^fC^-l>c7)X-. {affl«»l3SSl 1 0(4. jS 
»WJ 3 i^y#;i^Hl^> o *>, 2S@ai^3# 
ScO^y^/PcOf^^^^fco^T^. 18 0JK 
^firfflmUg^lf 3 . -5-<7)^*^fi#a 1 1 3 t LTaj^J 

[OO5 1]«J#0K1 11(4. **7>9m&\ 09tf 

m^-rsft-^a 1 1 2(ca-cfv^T. ft^flj^jw^i^ 

Mb. 3*>>X>l<<7)\&fflffl$iTVT>7'>\sm^ (al 1 
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3) (DliiJjiz3\£m^X , Xf-H-fV^wOUOftlinS 
*ufcn*BKIHH8* a 1 0 6 £ fc>rt & <£ o (cflj 0 #*> 

[ 0 0 5 2 ] ffl L . {iffiiSSW 1 1 0 fc*J»t*«*a 

1 1 2OMtt0>?4 §yrt<m®&i i Hcfc»tsm 

fal 1 2tf);5M Sy^JiZWCftSr-S.. «#Ih18&1 
1 l^JIRJCfcm^-ri^a 1 14**OFDMiMftfI^ 

[0 0 5 3] =S:fc, r'JTy^S^iftoROM 

^•T2o^S/P^|h1S&1 0 l&tfl 0 60Vvf*ia> 
-ttXlJiS^a 1 0 KOfcafcHSg^-ffi-^a 1 

0 7o«rat*a{=fijffl-tnif. wrcommz&u&X'Z 

6. n«l=. 2-PCOI DFT0SS1 0 3&IX1 0 7<?)^ 
■«l*»-**7Jj«-9a 1 0 1 EBS^-yft 
#a 1 0 7WJ!iatC*atc:*lJfflLrffi^llI8SS-#B&^ 

[0054] (m2<7)miz<7>mB) zwrnmamicom 
m<mmcry$mmx'ib k> . {affls»nis& 1 1 o^i&^^r 

d tc^H-t 6 JaWiH 5 ^ L£ O F D Mffl^fi 

a<0* ( 2 ) sSfcS^v ^Tfi^fiiffl<OllI|g?r||Sfi UT v * 
CI (OJBBTIilBfcO* ( 3 ) 5*X*^TV ^ifWffi 

[00 55] rwfitli. H50(iffl«S:|lIS5 1 1 0 

«#a 1 1 oizttLxmomnmnzmm-tzn 
x\ mmmm^sync Mi) i,zs^x ag c my vry 

^;Hi-^Sync.A(i)2r^L. AGCfr V T V~7lVm 
-^•Sync.A(i)^^^ (i=32~63) {COWCtt, mM 
fflft^-Sync.B(i)^LT 1 8 0 &<7>6ffl&# t &f8.Ztl 

jwRttt. Wi-nwg.w-vm^* 1 0 7^ac? 

^X 1 U TVr;Hl-^Sync.A(i) i: 20 
tfOlSIffifflfi^Sync.BdJfc^^fCV^COT, 

StUJifcl 1011 S^W^ixS3^y^;Kom^d 
8 OK<OfirtB0«*4f -3 . ^^ite^fS-^a 1 1 3 i: L 
[00 56] (m3cOHSfe^Jg®) CKO^fficOOFDM 

ffl^iS®s&o^5-ii7fc^-r. i^.«<iit*3S3^ 

«, XWm iDFTm M^M^JH*©, 



^E8S40 1, DQPSK^|SinifS4 0 2. ID FT 
0S&4O3, P/S^HIK404, GIttMUi&4 0 

5 , ryrivm^^L^A o o . w§[nis&4 2 

2 , «£»?jgLaj:JjlH]i&4 0 9 . <2ffl?lg[Hl8&4 1 1 , S 
/P3£iIllK4 12, DFTW4 13, Z/tfE^WA 
05S4 14, (i#Av-/tr>-^|nIK4 1 5, J**-}^ 
yjK;HE«l2lS&4 17,1 D FTES&4 1 8 , P/S^ 

8miK4 1 9 , mnmw®®4 2 0, r u r>/^« 

0|f&4 2 1 . 

[0057] zcommxn. y?** v r^m^mm 

<24 8*C&*. EI7cOOFDMffl^PlHl8&tcA^$fl.-5» 
tt?iJ«50A^fi^-a4 0 1 {i. S/P^J&®g84 0 1 let 

S4 8fflcoM?iJfi-^a4 0 2i:LTai^^ix-l». 4 81 
O^J«-f-a4 0 2{i. -?-n.mDQPSK^IH[lISS4 
0 2KA#2*u x^-h^y,-K;HeitIaIS§4 l 7KIB 

ttS*lT^4.X*-h5'>'si01'a4 2 3fc«-?£DQP 

[0 0 58] DQPSK^f«lHl&&4 0 2#>£>£fcfj$fxS 
4 8ffl^iSSfL^M^J«-§-a4 0 3li. HffifiJc 

^dch) (Qch) bxmfcztihwm 

mcom-^xh o , ^-a-e n i d f T0&4 0 3 $ 

flh . IDF T0|f&4 0 3 fi, fflSliJt^- u x^m^n 
SSl/C, A^$ix^ig^«lS^«-ta4 0 3S:B#ra« 
i*O(i#a4 04fc^m-rS. I D FTEISS4 0 

vzwm-7-vx&t&7)tf'(yhmi6 4*cr>x\ i 

D F T[Hlg&4 0 3 *>^i± 6 4 jH^ft-Sfa 4 0 4 ^'M^Jfi 

[0059] p/s^isis&4 0 4it. mi/w&i&m 

LX6 4 mco£?m^ a 4 0 4 fr&lERkoe'* a 
4 0 6$r^"tS. GI#JPHIJ&4 0 5<7)ai^-r 

•S©Jfflim^a4 0 5^oT. P/S^0K4O4{i 

fi-^a 4 0 6 c^r- h -f y ^-^vw^f«D-r . -^r, 

7'J T>-^Ki-^^#S4 0 0 ^c^3V^T(i, ^-ibfeth 

tzmm&.ffl$L<nm&' < ^ - vfi^- a 4 o 7 *« s / p m 

0g&4O7lCA*5a-g». H&^-yfifa4 0 7 

[0060] S/P^IU8S4 0 7(i, E?iJ/M?iJS:Ja 
^ffv\ y-7**VTmzft&-t&4 8&<7)&Pim^a. 
408Sraj*-T-S. I DFT0SS4O8J4. iitiiSf^- 

^<50^a4 0 9$r^-rS. I D FT0K4 0 8<7)j3! 
M&-7-'JX.$m<?>X'1yhm±6 4Xh*). ID FT 
@SS408*^tii^Six4fl-^a409{i64 fflOM5iJ 

[006 1 ] *£9jgbiii}JBi&4 0 9<±. M?iJ{CA*§ 

tC, 2QFDM>->'^/W;?g-oT[Slbft-f-a4 1 OSrM? 
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OJH-tii^-r-S. #*7y?®&4 1 0(4. mWcr,?^ S 

yyz&fc-t&tzMz. mm^fecotavrm^aA 

2 2SrfHBW-&. *V>?®8&4 1 0 tf>fHWiia%r5£ffi 
fcit*-**:. ft-f-a4 1 l*^ffl«»0S&4 1 lfcfflftl 
Six*. Sfa4 1 lSrbytfiLT. {£fflfSflr[Hli&4 

mm^a-A 1 2 b LTttWjSfl*. 
[00 62] Z COm^a. 4 1 2(4. B|«TOAGC 

fflr y r >7>nm t mmmm^zitm-t?> . atj^o 

FDM^cT)^^ S^^T'ab^SilSfS^-a4 1 2(4. 

^BStlElS§4 2 ljfj^Jfl^Sn^. — 3n ft-^a4 l 2i: 
LT 2#g<0O F DMft-Sf-CD^ 5 V^T'ffiffij^tllSS 
4 1 1 *»fcHtfjS*i*flW=li. S/P3dH08&4 1 2 

ica^^s. s/p^n]8&4 i2ii m/mm 

8I£#1MLT. M50«#a4 1 3 £ tii^-f & . 
[ 0 0 6 3 ] D F T0SS4 1 3(4. ^ffl^OM^Jft^ 
a4 1 3£«tt7-yx38*LT, AHOKffiW^-^a 
4 14*aj*-^4. £<O0!T*fci, DFT0SS4 1 30i 
1X7- y y h$t*>'6 4 «Mt(= A7J 

$:ft..g>fl#a4 1 3S.tftB^iOft-f-a4 14(464110 

mm^x-hh. z>vimmx\m4 1 4(4. &fflL=5r 
^y^^vrcom^^^jm^zm^mt^. zco 

#JT"(4. D F T08S4 1 3<9*W ^ h&#6 4 T'*> 0 . 

0 F D Mflf (Ot^t 'J 8^T«T, 
*V«D«01 61f:/**yTWijOWa##AGl»4 1 

C 0 0 6 4 ] o£ 0 . fijffl$ix55rv^7'4r j r 'J Tcomn 

nuHcovva*, mnm*®.mmzzMz$8£tz> . n 

Bgco* 444. |i|ffl^aT>'tt3^**^^ 0 coffin (0, j 
0)T**. fi-t^-7>yey^[lIK4 1 5(4. x-ftztiz 

ft^-a4 1 5 ^<B&. -9-y^^yr^p^^f5L 

[00 6 5] WJxtfQPSK^p^fflV^^tCti. ft 
-^jS £12 6 (::^-ftffl£B<^4 OWj&R 1~R4(0^ 

[0 0 6 6] P/S3Hftig»4 1 614, MAT?? 
^IHi&4 1 5jWH:fr*-*«*a4 1 6£M?iJ/i£M& 
L . 3E»«Ofi# a4242rx^-h^ y^;HB«EIK 
4 17fcEPJD-ri>. <I<9fl-ta4 2 4(4. 

Mucom^t ^xxf-hisytfivimmkA 1 7c:ie 

4B9a4 1 6(4. I D FT®jf&4 1 8(CAAStlft. 

1 DFT0S&4 1 8(4, awtt7-yx»a»*iiiiu 

T. Aa$ft*HWWro*0fi*a4 1 6^<>l$IS9ffiW 
eoflrea4 1 7«r£jfc*-*. i«flfa4 17tt, P/ 

sse»0B4 i 9tm?u/b:?m$*i. m.mcom^a 



4 18fcLTffl**W0»4 2Ofc*JjS*l.*. 
[0067] Si^$iJfflIIllSS4 2 0(4. XJ}Ztl&m-<0 
ft#a4 1 8*OFDM«^2^S0l^BBKt'J 

£j£[I18&4 2 1 (4. firffl«»[lIK4 11K1 ®BfcHi 
7J$ft.&fi#a4 1 2*. *co$.tm j 5a4 2 0bLX 

aj^u *<tfc«Kv^"Cffi*«wwa»4 2o*»4>ai*six 

•6fl^-a4 1 9£ft^a4 2 0k LTiti7Tf ■£>. 
[0068] fifa4 2 0(4, flj#0»4 2 2£rt-LT 
r'JTJ'TVHS^fcLTaWjSJh.*. W#E]!&4 2 2 
(4. 7VT>7>\&^&&¥®.4 0Qfr$>&-hZiXh-r 
VTy7Mt* (a420) S-$fe(Ctt}^Jt. **Ucg|fc 
»wr P/S^m0SS4 0 4*>6«>fi9a 4 0 6 *JB& 

murt-t . zmmm-rv rvyM&te&mkA o o 

[00 69] Srfc. y°VTyftl-co^mt:^ROM 

*rfO F D Mffl^iflII]8&(;tJV^T . A*«# a 4 0 1 * 
{tSS-rSS/P^$[I]g&4 0 1 , I DFT@g&4 0 3 

rUr>y/Hl'9±JR#R4 0 0OS/P3aillI» 
4 07, IDFTEI»4 0 8^ig»t*fta^tt*lBr 

[0070] (m4commcomu) zcommcooFDM 
m3£m®$&coffif&zm8izmi-. zcommim^m4iz 
nasts. zco&mxiz. mzm4(ow.mmi3m^ 
a. 3ew*r. iDFTm &mms&&&. u- 

wamm^m, immm.^, mimm 

»A¥S. >y \£>y&k. % 1 SWHft7-y x 

tfryr^^^jSEBii. **i*h.s/P3(ia«ig»5 
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